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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1.-22. (Cancelled). 

23. (Withdrawn) A method of creating at least one optical logic gate, comprising; 
providing a substrate of a first material; 

providing a second material overlying the first material; 

patterning the second material by removing at least some of the second material; 

and 

providing a third material overlying at least the substrate. 

24. (Withdrawn) The method of claim 23, wherein the second material is configured 
to provide pathways for the transmission of electromagnetic radiation within a predetermined 
wavelength spectrum* 

25. (Withdrawn) The method of claim 23, wherein the third material is configured to 
provide pathways for die transmission of electromagnetic radiation within a predetermined 
wavelength spectrum. 

26. (Withdrawn) The method of claim 23* further comprising: 
planarizing the third material. 

27. (Withdrawn) The method of claim 23, further comprising: 

providing at least one optical input pathway and at least one optical output 
pathway of one of the second material and the third material 
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28. (Withdrawn) The method of claim 27, further comprising: 

coupling an electromagnetic emitter to the at least one optical input pathway; and 
coupling an electromagnetic detector to the at least one optical output pathway. 

29. (Withdrawn) The method of claim 23, wherein the first material is substantially 

silicon. 

30. (Withdrawn) The method of claim 23, wherein one of the second material and 
the third material is a doped silicon material. 

31. ^46* (Cancelled). 

47. (Currently Amended) An optical logic circuit* comprising: 
a substrate comprising a first material; 

an optical layer overlaying the substrate the optical layer comprising a second 
material,, the optical layer configured to provide a plurality of optical pathways, the optical 
pathways forming a plurality of optical logic gates, at least some of the optical logic gates having 
a first input that receives a constant coherent light input from a light source, a second input that 
receives a coherent light input which can be selectively turned on and of£ an interference region 
coupled to the first and second light inputs, and an output coupled to the interference region 
opposite the first and second light inputs; 

the interference region comprises the second material and is bounded on its 
periphery bv material other than the second material and the interference region is uninterrupted 
by any other material within the interfeience region, the first and second optical inputs are spaced 
apart and the output is positioned along a chosen line, of many lines, along which maximum 
destructive interference occurs when the light input at the second input is on, 

wherein the optical output signal is a Boolean logic output signal based on the 
second optical i nput signal, the optical output signal exits the interference region output, and the 
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output signal having one of two intensities, either a substantially on or a substantially off 
intensity. 

48. (Previously Presented) The optical logic circuit of claim 47, wherein the 
interference region is configured to cause substantial camttUat^ 

region through the output when the coherent light input to the second input is turned on. 

49. (Previously Presented) The optical logic circuit of claim 47, wherein the 
interference region includes a third optical input receiving a coherent light input signal which can 
be selectively turned on and off 

50. (Previously Presented) The optical logic circuit of claim 49, wherein the 
interference region is configured to cause substantial cancellation of light exiting the output when 
coherent light is provided to the interference region through both the second optical input and the 
third optical input 

5 1. (Previously Presented) The optical logic circuit of claim 47, wherein the Boolean 
logic output is a NOT (inverter) function. 

52. (Previously Presented) The optical logic circuit of claim 47, wherein the Boolean 
logic output is a NOT AND (NAND) function. 

53. (Previously Presented) The optical logic circuit of claim 47, having a multiplicity 
of optical pathways and interference regions configured to function as an optical processor. 

54. (Previously Presented) The optical logic circuit of claim 53, wherein the optical 
processor comprises NOT (inverter) gates and NOT AND (NAND) gates. 

55. (Currently Amended) An optical logic gate for an optical processor, comprising: 
a substrate configured of a first material; 

a patterned optical layer overlaying the substrate, the optical layer comprising a 
second material, the patterned optical layer comprising a plurality of optical conduits formed of 
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the second material, at least two of the optical conduits are configured to receive optical input 
signals, each of the optical input signals provide coherent light inputs, at least one of the optical 
conduits provides optical output signals, and at least one of the at least two optical bput signals 
is a constant coherent light input signal; and 

an interference region coupled to at least two of die optical conduits that are 
configured to receive optical input signals, th e iatctforoice io wm **i (Jung a predetermined axis 
in the interference region mA along othw qkqp which maximum interference of pptiffll fflglffllg in 
the interference region is caused, the interference region is coupled to at least one of the optical 
conduits configured to provide optical output signals, and the optical conduit receiving output 
signals is positioned such that the predetermined axis is aligned with the optical conduit 
receiving the output, 

wherein the interference region is fo"T™?fl nf the second material and bounded on 
its periphery bv material other than the second material and the interference region is 
uninterrupted by any other material within the interference region and the interference region is 
configured to provide a Boolean logic output signal based on one optical input signal that may 
selectively be turned on and off and the output signal having one of two intensities, either a 
substantially on or a substantially off intensity. 

56. (Previously Presented) The optical logic gate of claim 55, wherein the optical 

logic gate provides a Boolean NOT function as output 

57. (Previously Presented) The optical logic gate of claim 55, further comprising: 
at least three optical conduits configured to receive optical inputs, 

58. (Previously Presented) The optical logic gate of claim 57, wherein the optical 
logic gate provides a Boolean NOT function as output. 

59. (Previously Presented) The optical logic gate of claim 55, wherein the first 
material comprises silicon (Si)* 
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60. (Previously Presented) The optical logic gate of claim 55, wherein the second 
material comprises doped silicon (Si). 

61- (Previously Presented) The optical logic gate of claim 55, wherein the first 
material comprises Gallium Arsenide (GaAs). 

62* (Previously Presented) The optical logic gate of claim 55, wherein the second 
material comprises doped Gallium Arsenide (GaAs). 

63. (Previously Presented) The optical logic gate of claim 55, wherein the optical 
input signal is generated by a Laser diode. 

64. (Previously Presented) The optical logic gate of claim 55, wherein the optical 
input signal is generated by a semiconductor diode. 

65. (Currently Amended) A method of providing a Boolean logic optical output 
signal based on at least two optical input signals, comprising: 

providing a first constant coherent light input signal to a first optical input such 
that the input signal is in an always on condition; 

providing a plurality of optical pathways formed of optical transmission material 
patterned on a substrate material; 

providing a second coherent light input signal, the second coherent light input 
signal being a coherent light input that is selectively turned on and off; 

providing a distance between the plurality of optical pathways entering an 
interference region, the interference region being formed of the optical ti »itftmisL«m n material and 
bounded on its periphery bv material other than the op figfi 1 transmission ma terial and the 
interference heing uninterrupted by any other material within the interference region and 
the interference region enabling interference of the first constant coherent light input signal and 
the second coherent light input signal when the coherent light input signal is turned on; and 
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providing an optical output signal, the optical output signal is based on the first 
constant coherent light input signal and the second coherent light input signal pnd is 
representative of a Boolean logic function, and the output signal having one of two intensities, 
either a substantially on or a substantially off intensity. 

66. (Previously Presented) The method of claim 65, wherein the Boolean logic 
function is a NOT (inverter) gate. 

67. (Previously Presented) The method of claim 65, wherein the Boolean logic 
function is a NOT AND (NAND) gate* 

68. (Previously Presented) The method of claim 65, wherein the Boolean logic 
function is configured of NOT (inverter) gates and NOT AND (NAND) gates. 

69. (Currently Amended) An optical logic circuit, comprising: 
a substrate comprising a first material; 

an optical layer overlaying the substrate partially comprising a second material, 
the optical layer is patterned to provide a plurality of optical pathways* at least two optical 
pathways are configured to provide optical input signals, the optical input signals are coherent 
light inputs, and at least one optical pathway is configured to provide an optical output signal; 
and 

an interfamnffl mflirm the interference repinai Vfiffl fi^p^l nf the second material 

and bounded on its periphery bv material other than the second material and the interference 
region being uninterrupted by any other material within the interference region and the 
interference region configured to selectively cause interference of wavefronts of light from the 
optica] input signals entering the interference region, the location of a chosen line, of many lines, 
along which maximum destructive interference of wavefronts of light from the optical input 
signals entering the interference region is predicted based on die distance between the at least 
two optical pathways entering the interference region and the length of the interference region, 
the third optical pathway is positioned such that the chosen line, is aligned with the third optical 
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pathway, the destructive tpff^iimipi interference is produced aloqg the chosen line in the 
interference region during a predetermined combination of light inputs, 

wherein the interference region is configured to provide a Boolean logic output 
signal baaed on the at least two coherent light input signals. 

70. (Previously Presented) The optical logic circuit of claim 69, wherein the 
i nterf erence region receives a first optical input that may be selectively turned cm and off and a 
constant coherent light input 

7L (Previously Presented) The optical logic circuit of chum 69, wherein the 
interference region is configured to cause substantial cancellation of light exiting the interference 
region output when a light signal is provided to the interference region through the coherent light 
input, the light signal being selected as on. 

72. (Previously Presented) The optical logic circuit of claim 69, wherein the 
interference region includes a second coherent light input that may be selectively turned on and 
oft 

73. (Previously Presented) The optica) logic circuit of claim 69, wherein the 
interference region is configured to cause substantially no light exiting the interference region 
output when light is provided to the interference region through both die first optical pathway 
and the second optical pathway, and when no light is provided to both of the first and second 
optical pathways. 

74. (Previously Presented) The optical logic circuit of claim 69, wherein the Boolean 
logic output is a NOT (inverter) function. 

75. (Previously Presented) The optical logic circuit of claim 69, wherein the Boolean 
logic output is a NOT AND (NAND) function. 
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76. (Previously Presented) The optical logic circuit of claim 69, having a multiplicity 
of optical pathways and interference regions configured to function as an optical processor. 

77. (Previously Presented) The optical logic circuit of claim 76 , wherein the optical 
processor is configured of NOT (inverter) gates and NOT AND (NAND) gates. 

78. (Previously Presented) The optical logic circuit of claim 69, wherein the Boolean 
logic output is an XOR (exclusive OR) function. 



-9~ Application No. 09/630,883 

001.1823609.1 

PAGE 13/21 * RCVDAT 7/5/2005 11:21:03 AM [Eastern Daylight Tine] ' SVR:USPT0-EFXRF-1/4 * DNIS:8729306 * CSlD:608 273 1845* DURATION (mm-ss):14-14 



